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Introduction   
 
Poly-acid-modified composite resins (Compomers) were introduced in 1993 as 
a hybrid dental material that combines the esthetics of traditional composite resins 
and the fluoride release and adhesion properties of glass ionomer cements. Since 
then, this material’s indication range were extended to anterior and posterior 
restorations of primary teeth (1). 
 Choosing the most suitable resin-based restoration material requires a large 
number of balanced properties concerning functional, biological and aesthetic 
considerations (2). The occurrence of microleakage, is the most important 
phenomenon since it may lead to secondary caries, hypersensitivity, development of 
pulpal pathology, marginal staining and also the ultimate breakdown of restoration 
(3). Several authors underlined the relation of resin polymerization with occurrence of 
microleakage. Incomplete resin polymerization increases microleakage of restoration 
and decreases the integrity of adhesion around the margins (4,5).
 
Thus, polymerization 
of resins with high-intensity light sources is recommended by the authors to improve 
the immediate depth of cure(6), mechanical properties, color stability, and water 
solubility.  In addition, fast-curing might help to reduce chairside time especially under 
general anesthesia or sedation, where multiple restorations are performed. On the 
other hand, fast-curing with these high-intensity light sources has also been related to 
increased polymerization shrinkage stresses and in terms, increased microleakage 
(7,8). To date, researchers have focused on the effect of finishing time, soft-start 
photopolymerization and different etching times on the microleakage of compomer 
restorations in laboratory studies (9-11). However, the literature is still unclear about 
the effect of the light sources used to cure compomer material. To the author’s 
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Abstract      
                         
Aim & Scope: The aim of this study was to investigate the microleakage of  compomer 
(polyacid-modified composite resin) restorations polymerized using different types of light 
sources  in Black V cavities of primary teeth.  
Methods: Standard Class V cavities were prepared in non carious primary teeth, filled with 
polyacid-modified composite resin and then polymerized with two different Light Emitting 
Diode (LED) and one Quartz-Tungsten-Halogen(QTH) light sources.  Microleakage was 
evaluated using conventional dye penetration technique. The data were analyzed statistically 
using Mann Whitney-U and Kruskal-Wallis tests.  
Results: The extend of dye penetration was not statistically significant between light sources 
(p>0.05). On the other hand, gingival margins demonstrated dramatically higher microleakage 
scores.  
Conclusions: Based on the results obtained herein, the use of LED light source would not 
affect the marginal leakage of compomer restorations in Class V cavities of primary teeth. 
Thus, when chair-side time is considered, LED sources might be the choice of the clinician.  
 
Key words:  Class V cavity, Light Emitting Diode, Quartz-Tungsten-Halogen Light, Polyacid-
modified composite resin, Primary teeth 
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photopolymerization and different etching times on the 
microleakage of compomer restorations in laboratory 
studies (9-11). However, the literature is still unclear 
about the effect of the light sources used to cure 
compomer material. To the author’s knowledge there is 
no data regarding this issue to date. 
 The aim of the present study was to test the 
hypothesis that there is no difference in microleakage of 
compomer restorations polymerized with either a 
conventional halogen light or two different light-
emitting diode (LED) light sources in primary teeth.   
 
Methods 
 30 caries and restoration free primary human 
molars extracted for orthodontic treatment were used 
for the study. After cleaning with rubber-cap, the teeth 
were randomly assigned into the 3 groups 
(N=10/group). Class V cavities prepared on buccal 
surfaces of the teeth using #1013 medium particle size 
diamond bur. Cavity dimensions were standardized as 4 
mm width, 2mm height and 2mm depth. Standardization 
of the cavity size accomplished by measuring it with a 
marked bur during preparation. Burs were replaced after 
every 4 cavities with the same dimensions. 
Xeno III (Dentsply, Germany) bonding system 
and Dyract Extra, (Dentsply, Germany) was used as 
manufacturer’s instructions (Table 1). Prior to application 
of bonding agent and restorative material, groups were 
assigned as shown in Table 2 according to used light 
sources. 
 Specimens were polished and immersed aged in 
distilled water at 37◦C for 18 months for aging before 
microleakage testing. During the storage period, the 
distilled water was changed every week to prevent 
bacterial growth. At the end of 18 months, the samples 
were thermocycled (500 times at 5± 2°C to 55±2°C; dwell 
time 15 s and transfer time 10 s). The root apices were 
sealed with sticky wax and teeth were coated with two 
layers of nail varnish except for 1mm around the cavity 
margins. Following immersion in 0.5% basic fuchsin 
solution for 24 hours at 37°C, teeth were washed under 
running water, embedded in epoxy resin and subsequently 
sectioned longitudinally in a bucco-lingual direction with a 
water-cooled, slow-speed, diamond saw (Isomet, Buehler, 
IL, USA). They were digitally photographed of each section 
was obtained at X20 (1280x1024 resolution) under a stereo-
microscope (Leica, Wetzlar, Germany) and the extent of dye 
penetration along the cavity-restoration interface was 
measured (in mm) by an image analysis software. The data 
were statistically analyzed using the Kruskal-Wallis and 
Mann-Whithney U tests.  
 
Results 
All samples demonstrated microleakage (Figure 
1). The results for the mean values of microleakage for 
studied groups were summarized in Figure 2 and Table 
3. Statistical analyses revealed no statistically significant 
differences between the control (Group 3) and tested 
groups (Group 1 and 2) for gingival and occlusal 
microleakage values (p>0.05).  Although not being 
significant, the lowest dye penetration was observed in 
cavities which compomers were cured by Hilux Optimax, 
followed by Smart Lite and Elipar II for both occlusal and 
gingival margins (Figure 2).  In all the test groups, 
gingival margins showed significantly higher 
microleakage than the occlusal margins (p<0.05). 
 
Discussion 
At the present time, clinical practice is moving 
towards the single-step self-etching adhesives. These 
systems incorporate the etchant, primer, and bonding 
agent into a single formulation for a one-step 
application and so it simplifies the adhesive process (12). 
The usage of the single step self-etching dental 
adhesives for primary teeth showed acceptable clinical 
performance in Class V lesions (13,14). The present study 
was conducted to compare the microleakage of 
compomer dental fillings applied with a single-step self-
etching adhesive and photopolymerized by three 
different light sources in primary teeth. The shortcoming 
of the study is that, it does not compare the self-etching 
adhesive system with Prime&Bond NT or acid etching 
followed by application of Prime&Bond NT. One 
previous study reported that etched compomer 
demonstrated significantly less microleakage when 
compared to the unetched compomer (15). At that time, 
manufacturer has not distributed the self-etch & 
compomer combination to the market. In the same 
years, a clinical study with 18 month follow-up 
concluded that marginal adaptation of the compomer at 
the enamel margins would be enhanced by the use of 
selective enamel or total acid etching (16). Thus, further 
studies are indicated with different combination of the 
compomer and the adhesive system cured with various 
light sources.  
Halogen light-curing units are widely used in 
dentistry for many years. However, several disadvantages 
have been reported. Due to the high operation 
temperatures and heat produced by halogen bulbs, 
reflector and filter, these light sources have a limited 
effective lifetime of 40 to 100 hours (17). Light Emitting 
Diodes (LED) can be used as an alternative to the 
Halogen light-curing units. They have shown some 
advantages like lower temperature, long lifetime, 
resistance to shock and vibration and narrow spectral 
output (440-490 nm) that falls within the 
camphoroquinone absorption spectrum (18). Although 
having advantages and disadvantages over each other, 
the interaction between types of light sources and 
microleakage is not yet well determined since various 
authors have come up with controversial results. 
LEDs don’t need a filter to generate light but use 
the junctions of doped semi-conductors. It is narrower 
that the produced spectral bandwidth than the spectral 
emission of a halogen-bulb and it covers 420 to 480 nm 
in the visible spectrum. And also LEDs give light in a 
constant high intensity and keep it constant, produce 
less heat when compared with halogen lamps (19). It was 
reported that LED curing units may provide reduction in 
total application time without compromising marginal
27 
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Table 1: Application procedures of bonding agent and restorative material. 
 
Product 
name 
Manufacturer instructions 
Xeno III 
(Dentsply, 
Germany) 
Equal amount of Liquid A and Liquid B were mixed approx. five seconds. A generous amount of agent 
applied by the applicator and leaved undisturbed for at least 20 seconds and then dried at least 2 
seconds, avoiding excessive air-drying. The adhesive cured with a light-curing unit for at least 
10seconds. 
Dyract 
Extra 
(Dentsply, 
Germany) 
Material placed and adapted in 2mm increments, light curing each increment. 
 
Table 2: Curing units, their outputs and times to cure restorations used in this study according to the manufacturer 
instructions. 
 
Curing unit Manufacturer Output 
(mW cm
2
) 
Time 
(seconds) 
Group 1 
SmartLite (LED) 
Dentsply,Detrey; 
Germany 
1200-1400 20 
Group 2 
Elipar II (LED) 
 
3M ESPE; Germany 1200 20 
Group 3 
Hilux Optimax 
 
Benlioğlu Dental, 
Turkey 
700 40 
 
Table 3: Mean values of microleakage for occlusal and gingival margins according to different light sources tested. p>0.05 
 
Groups 
n=15/group 
Margin Microleakage Mean values of 
occlusal and 
gingival margins 
1 Occlusal 5,64 11,43 
Gingival 17,22 
2 Occlusal 6,01 11,95 
Gingival 17,33 
3 Occlusal 6,48 11,95 
Gingival 17,41 
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Figure 1: 
a: The representative specimen of the Elipar II group. Gingival margins demonstrated dramatically higher microleakage . 
b: The representative specimen of the Hilux  group. It has been shown to be less microleakage compared  to the other groups 
c: The representative specimen of the Hilux group. 
d: The representative specimen of the SmartLİte group. Gingival margins demonstrated dramatically higher microleakage . 
 
 
 
Figure 2.  The  mean values of microleakage of occlusal, gingival margins for each tested groups were shown. (p<0.05) 
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integrity of the restorations, which is very important in 
pediatric dentistry (20).  
In the present study, gingival margins showed 
significantly higher microleakage than the occlusal 
margins for all of the tested groups. Similar results were 
shown by Sidhu and McCabe (21) and Baygin et al. (22) 
in studies which evaluate the marginal adaptation of 
resins using different bonding agents. One probable 
reason might be the presence of enamel at occlusal 
margins and the angulation of enamel rods at the 
cemento-enamel part (23). This phenomenon has been 
stated in most of the previous research conducted on 
Black V cavities. Thus, in further research, testing the 
adhesive system and light source combination would 
have a clinical value especially at the gingival sites. 
 
Conclusions  
On the basis of these results, and within the 
limitations of this in vitro study, it may be concluded 
that; The tested light sources have no effect on 
microleakage of compomer restorations at black V 
cavities of primary teeth. For all samples, gingival 
margins showed significantly higher microleakage than 
the occlusal margins.  
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